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T h e Mars O b s e r v e r mission, s chedu l ed for 
l aunch in S e p t e m b e r 1992, will p r o v i d e an 
orbi tal p la t fo rm at Mars f rom which the en­
t i re Mar t i an surface a n d a t m o s p h e r e will be 
observed b e g i n n i n g in late 1993. Mars O b ­
server will e x t e n d t h e exp lo ra t i on a n d charac ­
ter izat ion of Mars by p r o v i d i n g new a n d sys­
tematic m e a s u r e m e n t s of t h e sur face a n d at­
m o s p h e r e of t h e p lane t . T h e s e m e a s u r e m e n t s 
will be m a d e f rom a low-al t i tude po la r o rb i t e r 
over a pe r iod of o n e Mar t i an year (687 E a r t h 
days), p e r m i t t i n g repet i t ive observa t ions of 
t he surface a n d of t h e seasonal var ia t ions of 
t he a t m o s p h e r e . T h e mission is b e i n g d e ­
s igned in a m a n n e r t ha t will p r o v i d e new a n d 
valuable scientific d a t a at a significant r e d u c ­
t ion in cost a n d o p e r a t i o n a l complexi ty . 
T h e scientific objectives for t h e mission e m ­
phasize quali tat ive a n d quan t i t a t ive d e t e r m i ­
na t ion of t he e l emen ta l a n d minera logica l 
compos i t ion of t h e sur face ; m e a s u r e m e n t of 
t he global surface t o p o g r a p h y , gravity field, 
a n d magne t i c field; a n d t h e d e v e l o p m e n t of a 
synoptic da t a base of cl imatological condi ­
t ions. T h i s mission will p r o v i d e a basic global 
u n d e r s t a n d i n g of Mar s as it exists today a n d 
will p rov ide a f r a m e w o r k for u n d e r s t a n d i n g 
its past. 
T h e formal scientific objectives of this geo-
science a n d climatological mission a r e to d e ­
t e r m i n e t he global e l emen ta l a n d minera log i ­
cal cha rac te r of t h e sur face mate r i a l ; def ine 
globally t he t o p o g r a p h y a n d gravi ta t ional 
field; establish t h e n a t u r e of t h e magne t i c 
field; d e t e r m i n e t h e t ime a n d space dis t r ibu­
t ion, a b u n d a n c e , sources , a n d sinks of volatile 
mater ia l a n d d u s t ove r a seasonal cycle; a n d 
exp lo re t he s t r u c t u r e a n d aspects of t h e cir­
culat ion of t he a t m o s p h e r e . 
T h e s e first-order scientific objectives can be 
add re s sed wi thin t h e f r a m e w o r k of a low-cost 
orbi tal mission. All five objectives involve 
global m a p p i n g . For t he geoscience objec­
tives, this m a p p i n g is mainly t i m e - i n d e p e n ­
d e n t a n d t h e r e f o r e two-d imens iona l : la t i tude 
a n d long i tude . F o r m a n y cl imatology objec­
tives, the m a p p i n g is fou r -d imens iona l : lati­
t u d e , l ong i tude , a l t i tude a n d season. As a re ­
sult of this mission we shou ld have a system­
atic global charac te r iza t ion of Mar s today. 
T h i s charac te r iza t ion will h e l p us to u n d e r ­
s tand the geologic a n d cl imatologic his tory of 
Mars , the evolu t ion of its in t e r io r a n d sur-
Cover. By t h e e n d of 1993, t h e Mars 
Obse rve r spacecraf t will beg in m a p p i n g 
the surface a n d a t m o s p h e r e of Mars , ex­
t e n d i n g the exp lo ra t i on a n d charac te r iza­
t ion of t he p l ane t by p r o v i d i n g n e w a n d 
systematic m e a s u r e m e n t s over a p e r i o d of 
o n e Mar t i an year . See "Mars Obse rve r s ' 
Global M a p p i n g Mission" by A. L. Albee 
a n d D. F. Pal luconi , this issue. 
face, a n d p r o v i d e a basis for c o m p a r i s o n with 
V e n u s a n d Ea r th . 
Mission Description 
Mars O b s e r v e r will be l a u n c h e d by a T i t a n 
I I I , buil t by Mar t in Mar ie t ta , with an u p p e r 
T r a n s f e r Orb i t Stage f rom Orbi ta l Sciences 
C o r p o r a t i o n . Af te r t h e 11 -mon th t rans i t t h e 
spacecraft will be injected in to an elliptical or ­
bit a r o u n d Mars with per iaps is n e a r t h e n o r t h 
pole . T h e orbi t is t h e n ad jus ted t h r o u g h a se­
ries of m a n e u v e r s to a near -c i rcu la r , sun-syn­
c h r o n o u s (2:00 A.M./P.M.) , low a l t i tude , 
n e a r - p o l a r orbi t . D u e to t h e n o n - u n i f o r m i t y 
of t he gravity field, t h e a l t i tude varies f rom 
376 k m n e a r t he s o u t h pole to 430 k m n e a r 
the n o r t h pole . D u r i n g t h e Mar t i an year in 
this m a p p i n g orb i t t h e i n s t r u m e n t s acqu i r e 
da t a in a systematic p r o g r a m of global m a p ­
p ing . At t he e n d of t h e mission t h e spacecraf t 
can be boos ted to a p e r m a n e n t q u a r a n t i n e or ­
bit. 
T h e m a p p i n g t imel ine , relat ive to t h e Mar­
t ian seasons a n d the likely d u s t s t o r m pe r iod , 
is s u m m a r i z e d in F i g u r e 1. T h e Mar s orbi t 
inser t ion (MOI) p e r i o d e n d s j u s t be fo re solar 
conjunc t ion a n d t h e b e g i n n i n g of t h e dus t 
s to rm pe r iod . Since it is scientifically i m p o r ­
t an t to m a k e observa t ions for a n en t i r e global 
m a p p i n g cycle (26 days) be fo re t h e onse t of a 
major d u s t s to rm, it is h o p e d tha t t h e fuel 
m a r g i n will p e r m i t a s h o r t e r M O I p h a s e t h a n 
shown. 
T h e playback d a t a r a t e for a 10-hour l ink 
varies by a factor of 4 with E a r t h - M a r s dis­
tance d u r i n g t h e mission. T h e c o n t i n u o u s re ­
c o r d e d da t a r a t e to t h e t a p e r e c o r d e r s is 
abou t one-fifth t h e playback ra te for a 10-
h o u r link to a 34 m N A S A D e e p Space Net­
work t r ack ing stat ion. T h e n o r m a l s e q u e n c e 
of collecting scientific d a t a will be to r e c o r d 
cont inuous ly for 24 h o u r s a n d t h e n to play 
t he da t a back in o n e 10-hour link. T h e m a p ­
p i n g orbi t is a 117-minu te o rb i t with a 7-day 
r e p e a t cycle. As a resul t , t he p l ane t is r epea t ­
edly m a p p e d in 26-day cycles with a 58 .6 k m 
n o m i n a l p a t h sepa ra t ion . Orb i t t r im adjust­
m e n t s m a k e it possible to ob ta in u n i f o r m cov­
e r a g e d u r i n g t h e cou r se of t h e mission with 
an u l t imate spac ing of g r o u n d t racks at t h e 
e q u a t o r o r 3.1 km. 
T h e Mars O b s e r v e r spacecraf t p rov ides a 
three-axis stabilized, n a d i r - o r i e n t e d p l a t fo rm 
for c o n t i n u o u s observa t ions of Mars by t he 
science i n s t r u m e n t s (F igure 2). T h e space­
craft is be ing buil t by the G e n e r a l Electric As­
t ro-Space Division. T h e G a m m a Ray Spec­
t r o m e t e r a n d M a g n e t o m e t e r sensor assem­
blies a r e m o u n t e d o n ind iv idua l b o o m s o n 
the spacecraft . All o t h e r i n s t r u m e n t s a r e rig­
idly m o u n t e d to t h e spacecraf t s t r uc tu r e . N o 
movable scan p l a t fo rm is p r o v i d e d ; t h e space­
craft is con t inuous ly n a d i r p o i n t e d , r o t a t i n g 
at t he orbi ta l r a te . T h o s e i n s t r u m e n t s t ha t re­
q u i r e s cann ing o r mul t ip le fields of view have 
in te rna l s cann ing m e c h a n i s m s . T h e foo tp r in t s 
for t he i n s t r u m e n t s a r e shown in F i g u r e 3 . 
Experiments and Instruments 
T h e i n s t r u m e n t s for Mars O b s e r v e r closely 
ma tch the scientific objectives. Collectively t h e 
i n s t r u m e n t s cover m u c h of t h e e l ec t romag­
net ic s p e c t r u m a n d fo rm a highly c o m p l e ­
m e n t a r y set. Each i n s t r u m e n t p r o d u c e s well-
def ined sets of m e a s u r e m e n t s which a d d r e s s 
specific major objectives, b u t near ly every 
da t a set also con t r ibu te s to a m u c h wide r va­
riety of scientific invest igat ions. Five in te rd i s ­
cipl inary scientists have b e e n selected in add i ­
t ion to t he i n s t r u m e n t t eams in o r d e r to ex­
ploit t he s t r o n g synerg i sm in t h e d a t a sets. 
Moreove r , pa r t i c ipa t ing scientists, i nc lud ing 
10 f rom the Soviet U n i o n , will be a d d e d af ter 
l aunch to f u r t h e r exploi t t he da t a r e t u r n e d 
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Fig. 1. T i m e l i n e s for t he m a p p i n g p h a s e of t h e Mars O b s e r v e r mission. 
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Fig. 2. T h e Mar s O b s e r v e r spacecraf t a n d its pay load in t h e fully dep loyed config­
u ra t ion of its m a p p i n g orb i t at Mars . 
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Fig. 3. Foo tp r in t s 
for t he n a d i r - p a n e l in­
s t r u m e n t s : Mars O b ­
server C a m e r a ( M O C , 
wide ang le a n d n a r r o w 
angle) , T h e r m a l Emis­
sion S p e c t r o m e t e r 
(TES), Mars O b s e r v e r 
Laser Al t ime te r 
( M O L A ) , a n d P re s su re 
M o d u l a t o r I n f r a r e d 
R a d i o m e t e r (PMIRR) . 
58.6 km Orbit Walk Eastward at Equator 
Every Seven Martian Days 
f rom the mission. Each of t h e i n s t r u m e n t s 
a n d the i r e x p e r i m e n t a l objectives a r e d e ­
scribed below. 
Gamma Ray Spectrometer and Neutron Detector 
(GRS). T h e t e am l e a d e r for t h e G R S expe r i ­
m e n t is W. B o y n t o n of t h e Univers i ty of Ar i ­
zona. T h i s b o o m - m o u n t e d i n s t r u m e n t has a 
h igh spec t ra l - reso lu t ion g e r m a n i u m de t ec to r 
cooled to 100 K by a passive r ad i a to r . I t will 
m e a s u r e the intensi t ies of charac ter is t ic gam­
ma-ray lines tha t e m e r g e f rom t h e Mar t i an 
surface within t he e n e r g y r a n g e 0.2 to 10 
MeV. A b o r o n - d o p e d plastic scinti l lator will 
serve as a charge-par t i c le shield a n d as a n e u ­
t r o n de tec to r to d e t e r m i n e t h e a b u n d a n c e of 
h y d r o g e n . 
Key objectives of this invest igat ion a r e to 
d e t e r m i n e t he e l emen ta l compos i t ion of t h e 
surface of Mars with a spatial r eso lu t ion as 
h igh as a few h u n d r e d k i lometers t h r o u g h 
m e a s u r e m e n t s of g a m m a - r a y s exci ted at t h e 
Mar t i an surface a n d a l b e d o n e u t r o n s (H , O , 
Mg, Al, Si, S, C, K, Ca, Fe , T h , U) a n d to d e ­
t e r m i n e t h e arr ival t imes a n d spect ra of g a m ­
ma-ray burs t s . 
Mars Observer Camera (MOC) . T h e pr inc ipa l 
invest igator for M O C is M. Malin of Ar izona 
State Univers i ty . T h e i n s t r u m e n t is a l ine 
scan c a m e r a , which i n c o r p o r a t e s bo th wide-
angle a n d n a r r o w - a n g l e optics for p r o d u c i n g 
global coverage (7.5 km/pixel ) , selective m o d ­
era te - reso lu t ion images (480 m/pixel) , a n d 
very selective h igh- reso lu t ion (1.4 m/pixel) 
images . 
Objectives of this invest igat ion a r e to ob ta in 
global synopt ic views of t h e m a r t i a n a t m o ­
s p h e r e (clouds) a n d sur face to s tudy m e t e o r o ­
logical, cl imatological , a n d re la ted surface 
changes o n a daily basis; m o n i t o r surface a n d 
a t m o s p h e r e fea tures at m o d e r a t e reso lu t ion 
for c h a n g e s o n t ime scales of h o u r s , days , 
weeks, m o n t h s a n d years ; a n d systematically 
e x a m i n e local a r eas at ex t remely h igh spatial 
reso lu t ion in o r d e r to quant i fy surface/a tmos­
p h e r e in te rac t ions a n d geological processes . 
Thermal Emission Spectrometer (TES). T h e 
pr inc ipa l inves t igator for T E S is P. Chr i s t en-
sen of Ar izona Sta te Universi ty . T h e ins t ru­
m e n t is a Michelson i n t e r f e r o m e t e r tha t cov­
ers t he spectra l r a n g e 6.25 to 50 m i c r o m e t e r s 
with 5 - 1 0 w a v e n u m b e r spectra l resolu t ion . 
Sepa ra t e solar ref lectance (0.3 to 3.9 micro­
meters ) a n d b r o a d b a n d r ad iance (0.3 to 100 
mic romete r s ) c h a n n e l s a r e inc luded for radia­
t ion ba lance m e a s u r e m e n t s . It has six 8.3 
m r a d fields of view, each with 3 km spatial 
reso lu t ion at nad i r . 
Objectives of this invest igat ion a r e to de te r ­
m i n e a n d m a p t h e compos i t ion of surface 
minera l s , rocks a n d ices; s tudy the compos i ­
t ion, part ic le size, a n d spatial a n d t e m p o r a l 
d is t r ibut ion of a t m o s p h e r i c d u s t a n d of con­
densa t e c louds ; s tudy t h e g rowth , r e t r ea t a n d 
total ene rgy ba lance of t he po la r cap depos ­
its; m e a s u r e t h e the rmophys ica l p rope r t i e s of 
t h e Mar t i an sur face ( the rma l iner t ia , a lbedo) 
t ha t can be used to de r ive surface par t ic le 
size a n d rock a b u n d a n c e ; a n d d e t e r m i n e at­
m o s p h e r i c t e m p e r a t u r e , p r e s su re , wa te r va­
p o r , a n d ozone profiles, a n d seasonal p res ­
s u r e var ia t ions . 
Pressure Modulator Infrared Radiometer 
(PMIRR) . T h e p r inc ipa l invest igator for 
P M I R R is D. McCleese of the J e t P ropu l s ion 
Labora to ry . T h e i n s t r u m e n t is a l imb, off-na­
d i r a n d n a d i r s cann ing r a d i o m e t e r . Measu re ­
m e n t s a r e m a d e in 9 spectra l b a n d s with 5 fil­
t e r channe l s a n d 2 p r e s s u r e m o d u l a t o r cells 
(one con ta in ing c a r b o n d iox ide , t he o t h e r wa­
te r vapor ) . T h e de tec to r s a r e cooled to 80 K 
by a passive r ad i a to r . 
T h e objectives of this invest igat ion a r e to 
m a p the t h r ee -d imens iona l a n d t ime-varying 
t h e r m a l s t r u c t u r e of t he a t m o s p h e r e f rom t h e 
surface to 80 k m a l t i tude ; m a p t h e global , 
vertical a n d t e m p o r a l var ia t ion of a t m o s p h e r ­
ic dus t a n d condensa t e s ; m a p the seasonal 
a n d spatial var ia t ion of a t m o s p h e r i c p r e s s u r e 
a n d the vertical d i s t r ibu t ion of a t m o s p h e r i c 
wate r vapor ; a n d m o n i t o r t he po la r r ad ia t ion 
ba lance . 
Mars Observer Laser Altimeter (MOLA) . T h e 
pr inc ipa l inves t igator for M O L A is D. Smi th 
of G o d d a r d Space Flight Cen te r . T h e ins t ru­
m e n t is a d i o d e - p u m p e d 1.06 m i c r o m e t e r 
N d : Y A G laser t r a n s m i t t e r a n d a 50 cm d iam­
e te r parabol ic receiver , which p rov ide 100 m 
d i a m e t e r foo tpr in t s with 2 m vertical preci ­
sion at 10 pulses p e r second (about 300 m 
spacing) . 
T h e key objectives a r e to d e t e r m i n e a glob­
al, geodetically r e f e r e n c e d 0.2° x 0.2° t opo ­
g r a p h i c gr id to a vertical precis ion of 30 m to 
a d d r e s s global p r o b l e m s in geology, geophys ­
ics, a n d a t m o s p h e r i c c i rculat ion; a n d m e a s u r e 
globally d i s t r ibu ted t o p o g r a p h i c profiles with 
a vertical precis ion of 2 m to a d d r e s s local 
a n d reg ional geologic a n d geophysical p r o b ­
lems. 
Radio Science. T h e t e am l eade r for t h e Ra­
d io Science invest igat ion is G. L. T y l e r of 
S tanford Univers i ty . T h e i n s t r u m e n t is t he 
spacecraft r a d i o subsystem, x -band u p a n d 
d o w n , s u p p l e m e n t e d with an ul t ras table oscil­
la tor to max imize t h e science d u r i n g occulta-
t ion exits. Rad io occul ta t ion observa t ions p r o ­
vide da t a o n t h e a t m o s p h e r e a n d r ad io D o p p -
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ler t r ack ing of t h e spacecraft m o t i o n p rov ides 
da t a o n the gravi ta t ional field. 
Key a t m o s p h e r i c a n d gravi ta t ional objec­
tives a r e to d e t e r m i n e profiles of refract ive 
index , n u m b e r densi ty , t e m p e r a t u r e , a n d 
p r e s s u r e at u p to 200 m vertical reso lu t ion 
for t he lowest few scale he igh t s at h igh lati­
t u d e s in bo th h e m i s p h e r e s o n a daily basis for 
a Mar t i an year ; charac te r ize t h e small scale 
s t r uc tu r e of t he a t m o s p h e r e a n d i o n o s p h e r e ; 
deve lop a global , h igh- reso lu t ion m o d e l of 
t he gravi ta t ional field; a n d d e t e r m i n e bo th lo­
cal a n d b r o a d scale dens i ty - s t ruc tu re a n d 
stress s tate of t h e Mar t i an crus t a n d u p p e r 
man t l e . 
Magnetometer and Electron Reflectometer. T h e 
pr inc ipal invest igator of t he M a g n e t o m e t e r is 
M. A c u n a of t he G o d d a r d Space Flight Cen­
ter . T h e i n s t r u m e n t has two tr iaxial fluxgate 
m a g n e t o m e t e r s a n d an e lec t ron re f lec tometer 
m o u n t e d o n a 6 -me te r spacecraf t b o o m . T h e 
m a g n e t o m e t e r m e a s u r e s t he c o m p o n e n t s of 
t h e magne t i c field, p r o v i d i n g t h e o r i en t a t ion 
a n d m a g n i t u d e of t he a m b i e n t field. T h e 
e lec t ron re f lec tometer m e a s u r e s t h e e n e r g y 
s p e c t r u m a n d a n g u l a r d i s t r ibu t ion of inc ident 
a n d reflected e lec t rons . 
Key objectives of this invest igat ion a r e to 
establish t h e n a t u r e of t he magne t i c field of 
Mars , m a p the Mar t i an crus ta l r e m a n e n t field 
us ing t h e fluxgate sensors a n d e x t e n d these 
in-situ m e a s u r e m e n t s with t h e r e m o t e capa­
bility of t he e lec t ron re f lec tometer sensor , 
a n d charac te r ize t he solar w ind /Mar s p lasma 
in terac t ion . 
Mars Balloon Relay (MBR). T h e M B R r a d i o 
system is be ing p r o v i d e d by t h e F r e n c h space 
agency (CNES) to relay scientific t e lemet ry 
f rom bal loons o r l a n d e r s tha t will be d e ­
ployed at Mars by t h e Soviet Mars 1994 mis­
sion. W o r k is p r o c e e d i n g o n t h e Mars 94 mis­
sion desp i te c u r r e n t political p r o b l e m s . T h e 
M B R system will utilize t he buffer m e m o r y of 
the Mars O b s e r v e r C a m e r a in o r d e r to grea t -
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T h e Sena te VA, H U D , a n d I n d e p e n d e n t 
Agencies A p p r o p r i a t i o n s S u b c o m m i t t e e , 
cha i red by B a r b a r a Mikulski (D-Md.) , r ecom­
m e n d e d o n S e p t e m b e r 12 to increase fiscal 
year 1991 f u n d i n g of t he Nat iona l Science 
F o u n d a t i o n (NSF) by $27 mill ion above t h e 
level a p p r o v e d by the H o u s e . At t h e s ame 
t ime the subcommi t t ee a p p r o v e d a s p e n d i n g 
level for t he Na t iona l Ae ronau t i c s a n d Space 
Admin i s t r a t ion (NASA) tha t is $ 8 5 5 million 
below tha t r e c o m m e n d e d by t h e H o u s e . 
NSF f u n d i n g u n d e r t h e Sena te bill (H.R. 
5158) would be $2 .36 billion, an increase of 
14% over last year . Like t he H o u s e bill, t he 
Senate ' s bill e l iminates f u n d i n g for a gravita­
t ional wave observa tory . Science educa t i on 
p r o g r a m s were increased to $322 mil l ion, 
h ighe r t h a n bo th t he H o u s e bill a n d Presi­
d e n t Bush ' s reques t . 
ly e n h a n c e t he t e l emet ry f rom bal loon-sus­
p e n d e d e x p e r i m e n t s , which a r e e x p e c t e d to 
inc lude imag ing , a t m o s p h e r i c , a n d o t h e r in­
s t r u m e n t s . T h i s relay funct ion wou ld occur in 
late 1995 n e a r t he e n d of t h e n o m i n a l Mar s 
O b s e r v e r mission. 
T h e in terdisc ip l inary scientists with geosci-
ence objectives a r e R. Arv idson of W a s h i n g ­
ton Universi ty, M. C a r r of t h e U. S. Geologi­
cal Survey, M e n l o Park , a n d L. S o d e r b l u m of 
t h e U. S. Geological Survey , Flagstaff. T h e in­
terdiscipl inary scientists with a t m o s p h e r i c a n d 
climatologic objectives a r e A. Ingersol l of t h e 
California Ins t i tu te of T e c h n o l o g y , B . J a -
kosky of the Universi ty of C o l o r a d o , a n d J . 
Pollack of A m e s Resea rch C e n t e r . 
Operations and Data Analysis 
T h e Mars O b s e r v e r mission o p e r a t i o n s at 
t h e J e t P ropu l s ion L a b o r a t o r y (JPL) will be 
s u p p o r t e d by the N A S A D e e p Space N e t w o r k 
a n d the J PL Space Flight O p e r a t i o n s C e n t e r . 
T h e science invest igat ion t eams will be r e ­
motely located at t h e h o m e ins t i tu t ions of t h e 
pr inc ipa l invest igators , t e am leaders , a n d o th ­
e r key science p e r s o n n e l . Works t a t ions a n d 
electronic c o m m u n i c a t i o n links will connec t 
t h e mission p l a n n i n g a n d da t a analysis activi­
ties of these scientists, e n g i n e e r s , a n d mission 
m a n a g e r s . 
T h e Mars O b s e r v e r projec t will utilize d a t a 
s t a n d a r d s for packe t t e l emet ry a n d t e l emet ry 
c h a n n e l cod ing a n d will use a s t a n d a r d for­
m a t t e d da t a un i t for da t a t r ans fe r a m o n g 
g r o u n d systems. Mission d a t a will be s to red in 
a project da t a base . Analysis da t a will consist 
of a r eco rd of each i n s t r u m e n t ' s packe t te­
lemet ry da ta p r o v i d e d as an e x p e r i m e n t da t a 
r e c o r d ; spacecraft posi t ion a n d p o i n t i n g in­
fo rma t ion da ta available as a s u p p l e m e n t a r y 
e x p e r i m e n t da t a r e c o r d ; a n d re la ted da t a 
such as spacecraft s ta tus , c o m m a n d s , d a t a 
availability, a n d ancil lary da ta . P l a n n i n g 
p r o d u c t s available will be t h e up - to -da t e mis-
T h e Sena te bill r e d u c e s NASA's b u d g e t to 
$13 .45 billion, which is m o r e t h a n $1 .5 billion 
less t h a n B u s h r eques t ed . R e c o m m e n d e d cuts 
inc lude $863 mill ion f rom Space Sta t ion Free­
dom a n d $30 mill ion f rom t h e M o o n / M a r s ini­
tiative. A $50 mill ion r e d u c t i o n in f u n d i n g 
for t he C o m e t R e n d e z v o u s As te ro id Flyby 
(CRAF)/Cassini mission could m e a n t h e can­
cellation of t he C R A F por t i on of t h e com­
b ined p r o g r a m . O n t h e b r i g h t e r s ide, fund­
ing for t he E a r t h P robes satellite p r o g r a m 
was increased by $31 million a n d basic E a r t h 
science r e sea rch a n d mode l l i ng received an 
add i t iona l $17 mill ion. 
T h e subcommi t t ee ' s r e c o m m e n d a t i o n s now 
await app rova l by t h e Sena te , af ter which the 
bill goes to a H o u s e - S e n a t e con fe r ence to re ­
solve the dif ferences be tween the two bills. If, 
however , a final bill is n o t s igned by t h e Pres­
iden t be fore t h e b e g i n n i n g of t he 1991 fiscal 
year o n O c t o b e r 1, a u t o m a t i c r educ t i ons im­
posed by the G r a m m - R u d m a n - H o l l i n g s Act 
will take effect. Fo r N S F , this would m e a n a 
possible 5 0 % cut in f u n d i n g to g r an t ee s . 
N A S A could face cancel la t ion of two o r t h r e e 
scientific projects , such as C R A F a n d t h e Ad-
sion sequence p lan , schedu les a n d c o m m a n d ­
ing o p p o r t u n i t i e s , a n d orbi t /v iewing forecasts . 
Inves t iga tors a n d analysts will access t h e da t a 
base to par t ic ipa te in t h e p l a n n i n g process 
a n d to p r o v i d e analysis p r o d u c t s , i nc lud ing 
spacecraft a n d i n s t r u m e n t p e r f o r m a n c e a n d 
status, a n d h i g h e r - o r d e r d a t a p r o d u c t s , such 
as i n t e r m e d i a t e a n d final science p r o d u c t s . 
AH of t he i n s t r u m e n t s a r e " m a p p i n g " in­
s t r u m e n t s in s o m e sense . Efficient c o m p a r i ­
son of such da t a r e q u i r e s global digital da ta ­
bases tha t a r e each accessible to e n d users 
a n d tha t can be m a n i p u l a t e d wi thou t t h e as­
sistance of technological e x p e r t s . A s inusoidal 
equa l -a rea project ion will be u sed as a base. 
In this projec t ion each paral le l of l a t i tude is 
an image l ine with its l eng th scaled by t h e co­
sine of its l a t i tude . A global digital image m o ­
saic is be ing cons t ruc t ed f rom selected Vik ing 
images . Each pixel r e p r e s e n t s 1/256° (about 
230 m) ; lower reso lu t ion vers ions can be 
readily p r o d u c e d by factors of negat ive pow­
ers of 2. Such a base a n d system is d e s i g n e d 
to allow efficient c o m p u t e r s to rage a n d m a n ­
a g e m e n t , u se r access, coreg i s t ra t ion of d a t a 
bases, r ap id m a n i p u l a t i o n of d a t a bases for 
effective analysis a n d i n t e r p r e t a t i o n , a n d in­
expens ive p r e p a r a t i o n of i m a g e m a p s o n any 
des i red project ions . T h e da t a bases will be 
widely d i s t r ibu ted , p robab ly o n digi tal (CD-
R O M ) disks. 
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Saturn's 18th Moon 
Located 
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T h e discovery of a new m o o n orb i t ing Sat­
u r n b r ings to 18 t h e n u m b e r of t h e p lanet ' s 
m o o n s . T e m p o r a r i l y de s igna t ed 1981 S I 3 , 
t he m o o n has a d i a m e t e r of only 20 k m a n d 
a p p a r e n t l y crea tes t h e 320-km-wide "Encke ' s 
g a p " in t he p lanet ' s " A " r ing , its o u t e r m o s t 
major r ing . 
T h e small, b r igh t object was f o u n d by 
M a r k Showal te r of t h e Nat iona l Ae ronau t i c s 
a n d Space Admin i s t r a t i on , A m e s Research 
Cen te r , Moffett Field, Calif., while ana lyz ing 
images t aken by t h e V o y a g e r 2 spacecraf t 
d u r i n g its 1981 flyby of S a t u r n . Showal te r 
used a c o m p u t e r p r o g r a m h e wro t e to sor t 
t h r o u g h 30 ,000 images . 
A "moon le t wake" p a t t e r n , r e sembl ing a 
m o t o r b o a t wake , was first no t iced in t he r ing 
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